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Transport Tractors and Trailers Sectional Committee, TED 22 

FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Transport 
Tractors and Trailers Sectional Committee had been approved by the Transport Engineering Division Council. 

In order to achieve harmony with the international practices this Indian Standard is based on ISO 8717 : 2000 
'Commercial road vehicles — Fifth wheel couplings — Strength tests', issued by the International Organization 
for Standardization (ISO). 

Annex A forms an integral part of this standard. 

The composition of the Committee responsible for formulation of this standard is given in Annex B. 

For the purpose of deciding whether a particular requirement of this standard is complied, with the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values (revised)'. The number of significant places retained in 
the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 

TRANSPORT TRACTORS AND TRAILERS 

FIFTH WHEEL COUPLINGS — 

STRENGTH TESTS 



1 SCOPE 

This standard specifies test conditions and strength 
requirements to be met by 50 and 90 mm fifth wheel 
couplings. 

2 REFERENCES 

The following standards contain provisions which 
through reference in this text, constitute provision of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 



IS No. 



Title 



6763 



Specification and testing of fifth 
wheel king pin: 

(Part 1) : 1987 Size 50 (first revision) 

(Part 2) : 1987 Size 90 (first revision) 

10766: 1983 Mounting dimensions for fifth — 
Wheel coupling 

3 TERMINOLOGY 

For the purpose of this standard, the following 
definitions shall apply. 

3.1 Maximum Design Total Mass 

Maximum vehicle mass as defined by the vehicle 
manufacturer. This mass may be greater than the 
maximum total mass authorized by the national 
administration. 

3.2 Maximum Design Static Load Borne by Semi- 
Trailer Towing Vehicle 

Maximum vertical static load imposed upon the fifth 
wheel of a towing vehicle as defined by the vehicle 
manufacturer (see Fig. 1). 

4 GENERAL TEST REQUIREMENTS 

4.1 The strength tests described in 6 are static and 
dynamic tests which shall be performed on a test bed. 
Special requirements for fifth wheels intended for 
forced semi-trailer axle steering (through a steering 
wedge) are specified in Annex A. 




Fig. 1 Maximum Design Static Load Borne by 
Semi-Trailer Towing Vehicle 

4.2 The fixing arrangements for the fifth wheel on the 
test bed shall be those intended for its attachment to 
the towing vehicle in accordance with the coupling 
manufacturer's fitting instructions. 

4.3 At the discretion of the manufacturer, any flexible 
components may be neutralized. 

5 DETERMINATION OF D-VALUE 

The D-value is comparative value determined '">y 
calculation for the longitudinal forces occurring 
between the towing vehicle and the semi-trailer. D, 
expressed in kilonewtons, shall be calculated from the 
equation: 



D = g X 



0.6 xTxR 

T + R-U 



where 
T 



is the maximum design total mass, including 

U, of the towing vehicle which is to tow the 

semi-trailer, in tonnes; 
R is the maximum design total mass of the 

semi-trailer which is to be drawn with the fifth 

wheel, in tonnes; 
U is the mass imposed vertically on the fifth 

wheel coupling by the semi-trailer loaded to its 

maximum design total mass, in tonnes; and 
g is the acceleration due to gravity (= 9.81 m/s 2 ). 

6 TEST CONDITIONS 

6.1 General 

For the purpose of the tests, the fifth wheel coupling 
shall be equipped with all the fixings needed to attach 
it to the vehicle. The method of mounting shall be 
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identical to that employed subsequently on the vehicle 

itself. 

6.2 Static Lifting Test 

A static lifting test shall be performed on all fifth wheel 
couplings. Up to a lifting force of Fa = g x U, there 
shall be no major permanent bending of the coupling 
plate over more than 0.2 percent of its width. 

In the case of 50 mm fifth wheel couplings and 
comparable couplings for the same kingpin diameter, 
there shall be no separation of the kingpin from the 
coupling with a lifting force of 

F A = gx 2.5 y.U 

In the case of 90 mm fifth wheel couplings, there shall 
be no separation of the kingpin from the coupling with 
a lifting force of 

FA-gx 1 -6 x U (but minimum 500 kN) 

The force shall be applied by means of a lever acting 
on the coupling plate at one end and raised at the other 
end at a distance of 1.0 m to 1.5 m from the center of 
the kingpin (see Fig. 2). 

The lever arm shall be at 90° to the direction of entry 
of the kingpin into the coupling. If the worst case is 
obvious, the side corresponding to this worst case shall 
be tested; otherwise the technical service shall decide 
which side to test. No second test shall be required. 

6.3 Dynamic Test 

6.3.1 General 

The following test loads, simulating practical loads 
under driving conditions, shall be applied: 



a) Fv.t = vertical test load, and 

b) Fh.t = horizontal test load. 

6.3.2 Application of Test Load 

6.3.2.1 The vertical test load F vt and the horizontal 
test loadFht shall be applied simultaneously 
(see 6.3.4). 

6.3.2.2 The vertical test load F v .t shall be a pulsating 
force applied in the direction shown in Fig. 3 F v .t shall 
be applied by means of a rigid counter-plate simulating 
the semi-trailer skid-plate. To ensure constant friction 
between these plates, suitable measures shall be taken 
(for example inserting polyamide foil) to guarantee a 
maximum coefficient of friction of p, = 0. 15. 



F v ,t shall pulsate between 0.4 x 
Uxg. 



U x g and 1.2 x 



63.2.3 The horizontal test load Fh.t shall be an 
alternating force applied in the direction shown in 
Fig. 3. Fh.t shall be applied by means of a fifth wheel 
kingpin. 

Fh.t shall alternate between + 0.6 x D and -0.6 x D. 

6.3.3 Loading Cycle 

The dynamic test shall be carried out sinusoidaliy and 
the number of cycles shall be 2 x 10 6 for each F vt and 
Fh.t load. 

6.3.4 Frequency 

The selected frequency shall not exceed 35 Hz and 
shall not coincide with the natural frequency of the 



Dimensions in metres 




Fig. 2 Lifting Test on Fifth Wheel Couplings 
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system. Since F v .t and F h.t are applied simultaneously, 6.3.5 Strength Criteria 
the cycle rates shall differ by 1 percent to 3 percent. 



The dynamic test shall not cause permanent 
deformation, breaks or cracks. 




Fm ^ 
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Key 

1. Counter-plate 

2. Polyamide foil 

3. Test bed 

a Moment M applies only to the additional static test specified in Annex A. 



Fig. 3 Application of Vertical Test Load F v . t and Horizontal Test Load F h . t 
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ANNEX A 

(Foreword, and Clause 4.1) 

ADDITIONAL REQUIREMENTS FOR FIFTH WHEELS INTENDED FOR FORCED SEMI- 
TRAILER AXLE STEERING 



A-l DYNAMIC TEST 

Tn the case of fifth wheels intended for forced 
semi-trailer axle steering, the load Fh.t specified 
in 6.3.2.3 shall alternate between + 0.675 x D and 
-0.675 x D. 

A -2 ADDITIONAL STATIC TEST 

A-2.1 Fifth wheels intended to accept a steering 
wedge or similar device to correct the trajectroy of the 
semi-trailer shall be subjected to the following 
additional test. 

A-2.2 On the fifth wheel, kept in its normal working 
position, the vertical load F v .t= U xg shall be applied 
downward by means of a rigid plate of such 
dimensions as to cover the fifth wheel completely; the 



resultant of the pressure applied shall pass through the 
centre of the horizontal articulation of the fifth wheel. 

A-2.3 At the same time a horizontal transverse force 
representing the force required to correct the trajectory 
of the semi-trailer shall be applied at each side, guiding 
the insertion of the kingpin. 

The magnitude of this force and the line along which 
it acts shall be selected so that a moment M = 0.75 x 
D, in kN.m, is exerted around the centre of the kingpin 
by means of a force acting on a lever arm 0.5 m ± 0. 1 
m long. 

Permanent plastic deformation up to 0.5 percent of all 
nominal dimensions is permitted. There shall not be 
any cracking. 
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ANNEX B 

(Foreword) 
COMMITTEE COMPOSITION 

Transport Tractors and Trailers Sectional Committee, TED 22 



Organization 
P. L. Haulwel Ltd, Chennai 

Ashok Leyland Ltd, Chennai 

Automotive Research Association of India, Pune 



Bharat Earth Movers Ltd, Bangalore 

Brakes India Ltd, Chennai 

CIRT, Pune 

Controllerate of Quality Assurance Vehicle, Ministry of Defence, 

Ahmednagar 
Indian Federation of Transport Operators, Mumbai 

Indian Tyre Technical Advisory Committee, New Delhi 

Ministry of Surface Transport (Roads Wing), New Delhi 
Ministry of Surface Transport (Development Wing), New Delhi 

Tata Engineering & Locomotive Co Ltd, Pune 

Veermata Jeejabai Technological Institute, Mumbai 
Vehicle Research Development Establishment, Ahmednagar 

Volvo India Ltd, Bangalore 
BIS Directorate General 



Represemative(s) 
ShriS. Ramsubramanian (Chairman) 

Shri B. Ramesh (Alternate) 
Shri P. Dhanasekarn 
Shri S. Raju 

Shri H. S. Desai (Alternate I) 

Shri B. Ghosh (Alternate 11) 
Shri M. P. Sriram 

Shri T. Sriram (Alternate) 
Shri K. N. Balaji 

Shri K. Kannabjran (Alternate) 
Shri V. R. Jalgaonkar 

Shri D. G. Shirke (Alternate) 
Shri S. K. Chakraborty 

Shri Tilak Chand Mangatram Obhan 

Shri Harkirat Singh Kholi (Alternate) 
ShriV. Abraham 

ShriT. Falcao (Alternate) 
Shri Nirmal Jit Singh 
Shri G. P. Roy 

ShriT. K. Dutta (Alternate) 
ShriB. K.Ghosh 

Shri S. V. Kulkarni (Alternate) 
Dr S. S. Mantha 
Shri P. S. Deshpande 

Shri K. Kamraj (Alternate) 
Shri V. Ashok Kumar 

Shri A. R. Gulati. Director & Head (Transport Engg) 
[Represening Director General (Ex-qfficio Member)] 



Member-Secretary 

ShriM. M. Bansal 

Joint Director (Transport Engg), BIS 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations, 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
'BIS Catalogue 1 and 'Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc : No. TED 22 ( 062 ). 
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